Sustained depolarization and ADP-ribose activate a common ionic current in rat peritoneal macrophages.
Phagocytosis is associated with large changes in the membrane potential of macrophages, but the functional significance of this is unknown. Whole cell recordings were made from rat peritoneal macrophages. Sustained (>30 s) depolarization of the cells progressively activated a conductance that remained high (several nanoSeimens) for several tens of seconds. This current: 1) was linearly dependent on potential between -100 and +50 mV; 2) reversed close to 0 mV in a physiological external solution; 3) could also be carried in part by N-methyl-D-glucamine (P(NMDG)/P(Na) 0.7), chloride (P(Cl)/P(Na) 0.5), or calcium (P(Ca)/P(Na) 1.3); and 4) was blocked by intracellular ATP (5 mM) or ADP (10 mM) and by extracellular lanthanum (half-maximal concentration 1 mM). A current with all the same properties was recorded in cells when the intracellular solution contained ADP-ribose (10-300 micro M) or beta-NAD (1 mM) (but not any other nucleotide analogs tested). The results suggest that prolonged depolarization leads to an increased intracellular level of ADP-ribose, which in turn activates this nonselective conductance(s).